Experimental studies on effects of barbiturate on electroencephalogram and auditory brain-stem responses.
The effects of pentobarbital on electroencephalogram (EEG) and auditory brain-stem response (ABR) were evaluated in 13 Japanese white male rabbits, divided into two groups, 7 and 6, respectively. After baseline evoked responses were obtained, pentobarbital was infused intravenously at 60 mg/kg/h in both groups. EEGs and ABR were recorded with 15 min intervals. When the blood concentration of pentobarbital reached therapeutic levels (2.0-5.0 mg/dL), cortical and hippocampal EEGs became isoelectric. Although the appearance of ABR waves was significantly delayed, each wave was clearly observed in spite of isoelectric EEG levels. The rabbits in one group were killed at that time, and their brains were removed to determine the concentration of pentobarbital in the brain tissue. In another group, pentobarbital was additionally infused at the rate of 120 mg/kg/h. Although the waves (II-IV) of the ABR gradually disappeared with increasing dosage, wave I was present until just prior to cardiac arrest. It is considered that the persistency of ABR at high doses of barbiturates is characteristic of patients in deep barbiturate coma. Therefore, at the diagnosis of brain death, there is no necessity to consider the half-life of the barbiturate, even if an excessive amount of barbiturate remains in the brain. In this study, pentobarbital concentration in the brain was nearly equal to the concentration in the blood. However, it is estimated that a large amount of barbiturate is accumulated in the brain of a patient after brain death because the blood flow in the brain is stagnant.